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Abstract 
PT Gag Nikel is subsidiary of PT ANTAM (Persero) Tbk, doing feasibility study at moment. The purpose of scheduling backfill 
is to do volume balance between out-pit and in-pit dumping and control amount low grade that goes to stockpile and calculate 
distances hauled during mining process. The material scheduled divided into overburden, low grade, and ore. The material could 
be sent to following destinations, overburden to in-pit and out-pit dumps, low grade to in-pit, out-put dumps, stockpiles, and ore 
to stockpiles only. In controlling dumping sequence, there are three consideration constraints: geotechnical,  capacity, and haul 
distance. Geotechnical constraints use dump slope which ensures maximum dump overall slope angle not exceed 13-15 degree, 
also offset dump to face, assist specified distance (50 m) between toe of working face and “toe” of dumps. This distance must 
sufficient to allow operation such ore loading and water handling safely and efficiently. Second constraint is capacity that control 
amount low grade sent to stockpiles. Haul distance as third constraint is way to dump close to current mining operation. By 
managing low grade material, when processing technology adequate, those material can be extracted. This shows Antam’s good 
will of resource conservation that conform with sustainability.  
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1. Introduction 
Antam is a vertically integrated, export-oriented, diversified mining and metals company. With operations spread 
throughout the mineral-rich Indonesian archipelago, Antam undertakes all activities from exploration, exploitation, 
and processing until marketing of nickel ore, ferronickel, gold, silver, and bauxite. The company has long term loyal 
blue chip customers in Europe and Asia.  Due to the vastness of the company's licensed exploration areas as well as 
its known large holdings of high quality reserves and resources, Antam has formed several joint ventures with 
international partners to profitably develop geological ore bodies into profitable mines.  
The company generates healthy cash flows, and has prudent capital management. The company became a limited 
liability state-controlled company in 1968 with the merger of several single commodity mining companies. In 1997, 
the company conducted an initial public offering (IPO) and listed its shares on the Indonesia Stock Exchange and 
35% were sold by the government to the public, to raise money for a ferronickel expansion. In 1999, Antam listed 
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its shares in Australia as a foreign exempt entity and then in 2002 augmented its status to the more stringent ASX 
Listing.  
Antam's objectives are centered on increasing shareholder value. The company's main objective is to enhance 
shareholder value by lowering costs while profitably expanding operations in a sustainable manner. The strategy 
maintains focus on Antam's core business of nickel, gold and bauxite with a view to maximizing output in order to 
increase cash generation and lower unit costs. Antam plans to sustain growth through reliable expansion projects, 
strategic alliances, increasing quality reserves and adding value by moving away from selling raw materials and 
increasing processing activities. Antam will also maintain financial strength. By generating as much cash as possible 
Antam ensures it will have sufficient funds to repay debts, finance continued growth and pay dividends. Lowering 
costs means operating more efficiently and productively, as well as increasing capacity to benefit from economies of 
scale. 
As a mining company, Antam realizes its operations have a direct impact on the surrounding environment and 
nearby communities. Environmental sustainability and community development are not viewed merely as being 
socially responsible, but also as risk management. The characteristic of mining in Indonesia is that it plays a big role 
in the development of remote areas and so given the mine's large role in community development it is crucial to 
operate not as an outsider but as a member of the community and a good corporate citizen and thereby reduce the 
likelihood of business interruptions. Antam believes environmental sustainability and proactive community 
development are necessary to successfully operate a mine. Serious attention to natural conservation efforts and 
proactive participation in community development are one of the keys to successful mining activities.  
Current Antam’s operation was spread located to all Indonesia area such as, Unit Geomin (Exploration), Unit 
LogamMulia (Precious Metal Refinery), TayanMine (Bauxite Mine), Pomalaa (Nickel Mine and Smelter), Pongkor 
Mine (Gold Mine), Gee Mine (Nickel Mine), Tapunopaka (Nickel Mine), Buli Mine (Nickel Mine), and several 
subsidiaries, such as Cibaliung Mine (Gold Mine). Antam’s Operation can be shown on Figure 1. 
 
 
 
Figure 1.Locations of Antam’s Operation 
 
 
PT Gag Nickel is a company incorporated in Indonesia which its shareholding were previously owned by BHP 
Asia Pacific Nickel Pty. Ltd. (BHPAPN – is a company owned by BHP Billiton) by 75% and PT ANTAM (Persero) 
Tbk by 25%. BHP Nickel Pty Asia Pacific. Ltd. (BHPAPN) later changed its name to Asia Pacific Nickel Pty. Ltd. 
(APN). Currently APN shareholding is 100% owned by PT ANTAM (Persero) Tbk. PT Gag Nickel is the holder of 
the Contract Work (CoW) 7th generation number C2.758.HT.01.01 of 1998 signed on February 19th, 1998. 
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2. GAG Mine 
2.1. Project Location 
PT Gag Nickel Contract Work’s Location is administratively located in the Village of Gambier, Gag Island, 
Western District Waigeo Islands, Raja Ampat Regency, West Papua Province. The total area of the Contract based 
on the Director General of General Mining’s Dictum Number 753.K/20.01/DJP/1998 dated December 31th, 1998 
was 13.136 hectares. The location can be reached by air from Jakarta to Sorong with mileage approximately 2.910 
km with travel time ranges between 5-6 hours (Figure 2), while the location of field operations exactly situated in 
the Gag Island within 160 km from Sorong Town and can be reached by company’s  speed boat for around 4-5 
hours, or using leased aircraft about 35 minutes. 
Gag Island Topography is generally mountainous with the highest peak ± 345 m from the sea level. The beach 
condition is generally rocky, some sandy in the North and West. Gag Island tropical climate with an average air 
temperature of 29.2°-35,7oC and the humidity is relative high. 
 
 
 
Figure 2. Project Location PT Gag Nikel 
2.2. Nickel Resources And Reserves 
Within license area, Nickel resources has three layer zone based on composition of Geochemistry consist of Ni, 
Co, Mg, and Fe respectively. Gag’s mining license divided into three prospect areas that is North, Central, and and 
South Gag (Figure 3). This study is focused on the Central Gag prospect area. Average Ni grade of Gag’s Nickel 
Resources in Central Area is 1.37 % and Reserves is 1.48 %. 
 
 
 
Figure 3. Gag’s Prospect Area 
Project Location  
of Gag Nikel 
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3. Backfilling Strategy 
3.1. Production Scheduling 
Production Schedule Model for 30 years forecast has been done prior to setup Backfill Model, which used to 
schedule the blending and stockpiling of the ore for this current project called Ore Blending Model (OBM) as can be 
seen on Figure 4. This OBM does not have the functionality to schedule the dumping or backfilling strategy. To 
improve the scheduling speed and simplify the setup, the scheduling functionality for backfilling was constructed in 
a separate model, named Backfill Model (BFM). 
 
 
 
Figure 4. Production Schedule Sequence 
 
Using this sequence, the material has been moved from the mine to stockpile can be seen in the Table 1 below. 
 
Table 1.Material Movement For 30 Years 
 
 
 
 
Mining Direction 
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3.2. Backfilling Concept 
The purpose of the scheduling of the backfilling is threefold : 
• To be able to do representative volume balance out pit and in pit dumping space available and volumes mined 
from the deposit over time, 
• To be able to control the amount of Low Grade Ore that goes to the port stockpiles, and 
• To Calculate straight line distances hauled during the mining process over time for the different material 
categories. 
The material scheduled was divided into three categories : Overburden (OB), Low Grade Ore (LG), and Ore. The 
different categories of material could be sent to the following destinations : 
• The OB to the in-pit and out-pit dumps, 
• The LG to the in-pit dumps, output dump and the port stockpiles, and 
• The Ore to the port stockpiles only. 
The material flow from an insitu state to the final destination is illustrated in Figure 5. 
 
 
Figure 5. Material Flow FromInsitu To Final Destination 
 
Based on Production Scheduling on point 3.1 above, some of material mined cannot be processed as end product, 
since Antam’s plant using pyrometalurgy method with high grade ore required. Those material can be shown on 
Table 2. 
Table 2. Material Can Not Be Processed 
 
3.3. Backfilling Constraint 
In terms of controlling the dumping sequence, then there are three constraints that will become consideration. 
Those are geotechnical constraints, capacity constraints, and haul distance constraints. Geotechnicalface and the 
“toe” of the dumps. This distance must be sufficient to allow operation such as ore loading and water handling to 
occur safely and efficiently. Second constraint is capacity constraint that control the amount of low grade material 
sent to the port stockpiles. If the material does not go to the port stockpiles it will go to the in-pit or out-pit dumps. 
Haul distance as third constraint is the way to dump as close as possible to the current mining operation. 
Study Area 
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4. Backfilling Model and Result 
Based on those three constraints as described in point 3.3, result from the current backfilling schedule shown in 
Table 3. It depicts the volumes and WMT dumped to each dump. The Ore was dumped to the port stockpiles. IPD 
represents the in-pit dumps and OPD1 represents the out-pit dump and PrtStpLG represent LG port stockpiles. 
 
Table 3. Dump Report 
 
 
 
The LG and OB materials volumes and tons (WMT) directed to the different destinations are reported separately 
to depict the quantities dumped to the different possible destinations in order to analyze the material flow as seen on 
Table 4. 
 
Table 4. Dump Report by material 
 
 
 
For analyzing the schedule results the dump status plots and period dump progress plots are very valuable tools 
for understanding physically (Figure 6). 
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Figure 6.  Dump Plot 
5. Conclusion 
The model provides a more efficient method to schedule waste and low grade material movement and it’s 
customizable for different scheduling scenarios, as required. Other benefit in term of this circumstance is by 
managing low grade material that can’t be processed as end product, as when processing technology is adequate, 
those material can be extracted. This shows Antam’s good will of resource conservation as added value to the core 
business that conform with sustainability. 
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